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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain an inexpensive 
digital beam forming(DBF) radar, by providing a 
switching means, etc., to be connected to one selected 
element antenna of an array antenna. 

SOLUTION: A transmitting unit 1 emits a transmitted 
signal, and an array antenna 2 composed of a plurality 
of element antennas receives an electromagnetic wave 
re-emitted from a substance as a received signal, and a 
switching means 3 is connected to one of the element 
antennas. And the signals received by individual element 
antennas by the switching operation of the switching 
means 3 are divided by time sharing, and inputted to a 
receiving unit 4 repeatedly in order. In the receiving 
unit 4, the received signals inputted successively from 
the element antennas separately are down-converted to 
produce a difference signal between the transmitted 
signal and each received signal, and the difference 
signal continues or each element antennas is converted 
into a digital signal. In a digital signal processing 
unit 5, specified processing of the digital signal from 
the receiving unit 4 is performed, and position or speed 
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[0 0 4 3] -E-coffc, i = i + 1 coMtff^ (7,f-7 
7 8 0 7) , 7, 7 7 7 S 0 2 Clot, i > 8 r if E"f 
^.iT7,777°8 0 2 - 8 0 7 iTC0ffia^#J) jlt 
( X 7 7 7' S 0 8 ) o - C0J# I) il L C I 19 , 7 -f ->* 7 ^ 

ft-f-aass 5 co ft i - » s ^jij co # / < 7 7 7 {z -e- ■? 

20 ft. ft l#gC0-4->7°'J >7*f-7^l¥Sft^ 0 

[0 0 4 4 ] 7, 7 7 7° 8 0 S T i > S jt S ft S t , 
X7 7 7°8 0 9 i:#ffL, i = l, j = j + 1 COK^ 
ftioix&o ^iif'j = 1 X~$)ofzi)*b^ j =2 

7,7 7 7°8 1 OTIi j > 1 0 2 4 ^S^cofJUf 
* f 4 § ft, j > 1 0 2 4 $ft^> i T-X 7 7 7" 8 0 

2 - 8 0 9 iTcoaa^it ( 3ii$ft^o ^co#,19jILI: 
ioT, f-f v ?;ufi|-f-MaSI5 5i*icoft l -ftsf^ijco 
g-A-y 7 7i;-?-ft-rftft i#§-fti o 2 4#§co-it-> 

7°'9 > 7*7— 7 /v f i" ^TfflfSft^o 
50 [0 0 4 5] -frOft, DBF^-S^tf-bft, S^lC-^co 

^)SfS^(C"i^V^T^j$OE|i5^Tfeft-S (77 7 7'8 

1 1 ) o 

[0 0 4 6] i;5t', dco^Mf^Tfi, #-7*-^^ 
C0|tilJfi#SiJlil/f swfofjiTi>5<0T, iEltCli 
|nIBf^JC : f#'bftfc7-7T(±4^ 1 o f sw>>f b 
(i) ^+r>t:jt'9 jLoTi^tf-g-, fcfcxJf, f sw 
> f b ( i ) X 1 0 0 0flf$^l9 2loTV^*-g-T* 
ftfi, |WIB#SJ t *4 LT#/&t& i t jS-^r^-cab***, 

40 itf 1' * -u su fc -e- <r>Wimk izn& l me t- m x. s c 

[0 0 4 7] ^-cOliiEftjifi, CHltSit dfjE* 

L) fci-^t, 
(i-1) X2i - (8) 

-^|ttAfD'''f >#;?S"r'ff 7 - tfzi r, j YXco 
©it * n o 3t 4 CO T- * ^ o 
[0 0 4 9] 7 -f 7 n-i£^ 5 'J ?£C0 J; , ftajaS©^* 

^,7n^^>^-r^-t(±, siicttiiiK -e 

ftfi, S«1t-^--r4'Wfl«f-:7*7 > n >ys- 
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*>%>* zzx, cw^iiiT-ii, •foiTi-gjiS^ 

[ 0 0 5 0 ] 0 9(Cj3l»-C, HI tra-<0S3SI-l±ra- 

X -f 7 ^ 6 (±, HI OW&X fyf3> [!]#(:, n f|co 
A£^t lficoffiftj^irWU ffi:dS^(4A7J:8 
^i/>fii*-oti,l§Ji., §§«fr4 6 7>bCoyui?ifi 

biiSo Mx-f 7f 3 t(4, A^iTf-tajflirf-wg 

if x mi \iizi\z> mmm c 4 'o isfit $ a s ± -? c & 

oT^S *#^gii1-So 

[0 0 5 1 ] Sflffli 7 (4, HI co-gflSB 5 CO 5 ** 4 2 
t 7 > T* 4 3 t <om~ IF7>7'7 1iiJ;(>'|2 5 ** 
7 2 SriJiJlCff XLfci*H-oTi>5o f£fl§f4 6« 

fiiitc#§Mff 7 3 Htm 7 3 li-yomfl-t i 0 tic 

+!§OlSI?filiSr & olSi? f i f SritSft-t* 

s„ jiff in t o 

t 6 0 G H z , 4> BHiSiftff S BfSE^ffl 
r&Si f i F ^7tt£if l o OMHz, ^&flr*Ji«&7J*fc 

t x. if 5 mh z , tf - h \m mmw tz tutnc-i 

0 OKHzfW, 

[0 0 5 2 ] o?t, iOiTtfllftSilJt***^ 

<o v - ymw nmft & tarn -t s 0 

[0 0 5 3 ] 7U-T>Tj-2<n&m : ¥-T>Ti-X-§:m 
Lfc-tHli-f ( f 0 ± f b ) (4, tumx -f^f 6i:io 
T, AI&CH1, CH2, -, CHnCOHIi:RF7>V 

[0 0 5 4] El l o 14, tyfez -f 7 f- 6 izfeits x -f -y 
^>y<r>9 <i 5 yf'f^- \ t^-t&co-c&So 

iiSftf s wco©1£ ff^coji^ ±7^19^7 y£ J: 
tK&^Tri* 19 -a: 7 yff -V * ;K7)-gJ t) Ifcz.tffitolX, C 
o-LD i)Mi:J:o TK-6<J (^I-1R$ frfc-f- -v * ;u dtt L 

■cja«ftf ^^mmm-w^mmmoty ■ tvimtt 

[0 0 5 5] -cofflj&x ^7f 6 KiJttS tumfM^fe «t 

v'wmmmzi. 19, yf-en^m^^iati 
zivh^nm&mt, (f o±f b) ± f if, -tit) 

% f 0+ f if± f b t4J. 
[0 0 5 6 ] iOfi^- : rRF7>7-4 1 -<?igitsL/tfs5 
W4 2CAi«t, RF7>7"1 47>M#^tU3l 
flfl-f-co— SP t 5 *->>?*£ tl, f I F ± f b cojgKft i 

[0 0 5 7 ] Hll (45**4 lfrb&llZix&^fflS 

■^ijpLfz9 4 5 >^*f-^- hT?&S 0 .TcoH^ibflS 
4t(c, 5 +-9-4 1 ri^ffi^StiSfmfi-tte, U?SS: 
f iFOBf^f^-^^^ 'J 7ft-5?t LT^-VT-^BllHlf- 
HB^KJ: '9 AMti$jitflff*l,o fcfc, HI 1 
14, *l**»IR-efl5ftW twain, RW*«*K-*-4 
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tziblZ, fflft7WHn^n = 8i:L, SbU, fs 
w&'hS < LT f b (i) i:i5^ti:LTi>l,„ ifc, 

chi frbcn§<r>&m : t-T>7-i-m-~%bfoz> t*— h 

fi-f-wj2:ffi^L-fo-fii-cv»S t cot LTi>5„ 
[0058] ^co±t nLT»e>^7t)S«f if± f b 
cocfj^fl^-^r, I F 7 > 7° 7 1 "Cif II L fcfs, SI 2 5 * 

-9-72 izio^xmmi f iFowfUflr^-t 5 * -> > j^ts 
t , ftT. L/: t*- h if -s§-7> J f# f> as o si 

2(4, *2 5**7 2 fr&fltfj StU.tr- Mh^^tkL 
10 fc^cOT'^So 

[0 0 5 9] C coftco^aii, » 1 SftBiS h pfM;-*, 
19, 7 > 74 3, 7-f A^4 4&H-CA/D^mff4 5 
i:A7j?ii, H?£af s wcoyumjf-t(c|flstJ$-ii:TA/ 

-f-feagp 5 U7^7J $ itSo f-'i- v ^il^agE 5 -C-co 
>&m i> » 1 ^MffM t |SlttT-S) 19 , ATJ $ a?t f -f v ? 

'^r- y i,zm lxf FT&mtffifoixtzfe, mm&M 

ix, g-tr-Aifcotf- lMS-tJBr£a7)>e,M$iT-co!Hi 

[0 0 6 0] hi 3 14, strain it &ft?feaa 

g-ecoHffi&^coas^^/F-fx^^ h ;L- -7 7 7"t?* 
So ^iilOl^-yilfli, -Sftff^l 3 O&K 
7 ^ 6 T-coifSfl-tU^ n*>*7\zl>Qtm^l 
3 lfiilFl 3 2Kll»jtfc{|, 5^-9-4 2T'cf>F^ffi 
f 133 h L, SEv»T, %2 \**r 

7 2fH - Mf^-1 3 4 iT'^7>3>/<- M"S 0 
50 [0 0 6 1 ] HI 3 IZ&^X, Ml 3 5 (4 5**4 2 
coy -fX7n 71-7S L, fflltl 3 6(4»2 5**7 2 CO 
7 'f X'7D7 : t7fLTV^So iCOH^fjfJS ill:, 5 
**4 2T-IJ, -f-coy-f Xc0i;#^fifF1-S I F^iT' 

co > =/ > /<- h **trt>*L, ov>t\ fgitco y -f Xtf 
5**4 2 4 ») tf&^»2 5 **7 2ft'- Mt-f-iT' 
coX-7 > n >/s- l^sff^aSo L7t:75 J oT, 
> li^zii^xMUz y -f X-7- y > ZW;±-r2> z t 
X~& So 

[0 0 6 2] 5**4 2(4, wMTj^ttdJAU - 
40 AfcUttfitfcfflOl/f y -f X^FM-CW77*(;J:SF 
M-AM^fey^X^<ffiTLio^, »2 5**7 
2 (4, wSt5^ < 4 S co T\ tfi&Tt S „ 

***3B«-cii - co £ n r £ \m m m L x j A X v- y 

>C0te±4:it)tLTV>So 

[0 0 6 3 ] 4 i5, » 2 5 ** 7 2 cofrlxCO I F7>7* 
7 1 tSt^ffc+it, fSS?S«T"|§^tSFM-AM 

^my -fxt i Ffl^^i>«T'§scoT\ s^nfitty 

^ X* ?r ftT $ -£ S i 1 7) s 77' # S o 

[0 0 6 4] ±#iL£» i i j; ifw, 2 mmfmu^-fh 
50 iFM-cw*^coi.-^ffi-e*s^, jiftji^-ts 
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ft fa w<r>mw # i ffl v > T^faO fuft i £ iijgg SrEffj-t 
cot;* ft If, fl!i<7)^<75V-^tt(;i5v^T^*l6 

[ 0 0 6 5] 

X, 7ttx.lf, RFT^ffSPtW? ^tfr*?7 

[hi] <n -$mfm -e * & v - ^nffi * 

J&0 O 

[0 2 ] f m - c w u - v <nmmm zmw-tz tz t> <r> 

[ m 3 ] F M - C W U - Olsons * IffiWi" & id <n 
[HI 4 ] 7x — X K7V-7 > x f-OJia^Mi- -a £ 
IE 5] f-f y?;Hf-A7 *- 5 > >f (DBF) r> 
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[06] SI 1 Hitf^lZJS^T ^-7 > rr > / h £i\tz 

[07] 06 (:±3lt&Sfll ~T\ ^iicnimitiktti LXTfi 
Ltz?-?7 0 

[0 8] »i mmm<r)^#W}^im-tyu-^-^ - 

ho 

[09] *SIWOfc2£ifef^T-*a U-^HttrTF-T 

f»)£0o 

[010] UftX l7f 607W'7f> VMftzTji-f 9 

io < x y vf- \ - h c 

[011] 3**4 2 cotliTJff^-tTF-r*' -f 5 >^-V 

- ho 

[012] » 2 3 7 2 WtBTJ fl-^i'TFl- * -f 3 > y 
f-V- l-o 

[013] JgjK&^&ofli^-fc^-t-x^ 1-^777; 

l-iifflfflS, 2-71/-7>Tt, 3, 6-yU}£Xi- ■/ 

-7-, 4, 7 -Sitt^ 5-r^j9 nm^mu. 11 

•■■mi±$UffilM5§}If?, 1 7/rf, 4 1-RF 

20 7/7", 4 2, 7 2-3*"7\ 4 5-A/DMf, 4 
6 ■■■■ajmm-f-flfeS, 7 3 -Bf^fi-f-H^So 
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[HI 2] 



1 1 - 1 6 0 4 2 3 
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